Abstract
Introduction
Medicines are an important therapeutic tool and an essential health resource, accounting for a significant part of the improvement in the population's quality of life and life expectancy. However, their irrational use poses direct and indirect risks to the population, while increasing the overall health costs and raising a highly relevant public health problem 1 .
Medicine use is reaching high levels in both developed and developing countries. In Brazil, although the population has problems in accessing medicines 2 , their use is high in all age brackets 3, 4 . Various factors contribute to this situation, including: difficulty in access to health services, lack of adequate pharmacovigilance, unrestricted sale of medicines in pharmacies and drugstores, and current society's steadfast belief in the power of medicines 5, 6, 7 .
Since adolescence is a phase of new sensations and experiences, it is considered a risk period for the use of substances, including medicines, and the possible harm related to such use 8 . According to the literature, certain risk behaviors like smoking or drinking in adolescence are associated with the use of some therapeutic classes of medicines like those used for headache, digestive diseases, and anxiety 9 .
In 1999-2001, the Brazilian National System of Toxicological and Pharmacological Information (SINITOX) recorded 218,692 cases of human poisoning, resulting in 1,233 deaths. Adolescents (10-19 years of age) accounted for 15.5% of the poisonings and 10.8% of the deaths. Medicines were the main cause of poisoning in the 15-19-year age bracket and the second cause in the 10-14-year bracket in Brazil as a whole (33% and 25.7%); in the South, the proportions were 32.4% and 22.8% in the two respective age brackets 8 .
In Brazil, epidemiological surveys on the use of licit and illicit psychoactive substances have identified medicines (e.g., anabolic steroids and amphetamines), next to alcohol and tobacco, as one of the most frequent substance abuse groups in adolescents 10, 11 .
The virtual lack of specific research in Brazil on medicine use by adolescents makes it essential to study the pattern of medicine use and associated factors in this age group 12 . The current study thus aims to describe medicine use by adolescents belonging to a birth cohort. We selected variables from the perinatal study and interviews with mothers and adolescents that could be considered possible individual determinants of medicine use. We also described the most widely used pharmacological groups, reasons for use, and origin of the prescription.
Methods
All the hospital births in the city of Pelotas, Rio Grande do Sul State, Brazil, in 1993 were recorded. The mothers answered a questionnaire, and the newborns were weighed and measured. Subsamples were visited at 1, 3, and 6 months and 1, 4, 6, and 9 years of age. In 2004-2005, all the cohort participants were searched for a new follow-up, the methodological details of which are described elsewhere 13 .
Data were collected by interviewing the mother and adolescent. Mothers were asked about medicine use by the adolescent in the 15 days prior to the interview. For reported medicine use, mothers were asked for the name of the medicine, the reason for its use, and whether it had been prescribed by a physician. The medicines were later classified in pharmacological groups based on the Anatomical Therapeutic Chemical (ATC) classification system 14 . The ATC has five levels of classification, ranging from the organ systems in which the drug acts (level 1) to the drug itself (level 5). The reasons for use were coded according to the International Classification of Diseases, 10th revision (ICD-10) 15 .
From the perinatal study, we analyzed the variable pertaining to health problems in the newborn, when this led to ICU admission during the birth hospitalization. The independent variables analyzed from the mother's questionnaire were: family's socioeconomic status, mother's schooling, complications in the pregnancy or delivery that led to disease in the child lasting into adolescence, and medicine use (sedatives and/or hypnotics) by the mother.
The independent variables analyzed from the adolescent's questionnaire were: sedentary lifestyle (defined as less than 300 minutes per week of physical activity in commuting or leisure, according to the current recommendation for adolescents), self-reported skin color (classified as white or black/brown), gender, and nutritional status (underweight, normal, overweight, and obese according to the classification of the World Health Organization 16 ).
Based on interviews with 4,452 adolescents, we estimated the prevalence of medicine use with a 1.5% margin of error and 95% confidence level. To study factors associated with medicine use, the sample allowed detecting as significant prevalence ratios of 1.15 or greater for exposures affecting 3% to 50% of the study population, with 80% power and 95% confidence level.
The descriptive, crude, and multivariate analyses used Stata 9.0 (Stata Corp., College Station, USA). The descriptive analysis included absolute numbers and percentages for all the study variables. In the crude analysis, the prevalence of medicine use was calculated for the categories of independent variables. Significance was evaluated with the chi-square (heterogeneity or linear trend) test. In the multivariate analysis, Poisson regression was used 17 , with the order of entry of variables according to the hierarchical causality model 18 determined a priori. The first level of the model used here included demographic variables (gender and skin color), socioeconomic variables (family's socioeconomic status and mother's schooling), and early health variables (complications in the pregnancy or delivery that led to a disease in the child lasting until adolescence and neonatal health problems that led to ICU admission during the birth hospitalization). The second level used current variables (nutritional status, sedentary lifestyle, and use of hypnotics and/ or sedatives by the mother). Significance was set at 5%, and all the tests were two-tailed.
The study was approved by the Research Ethics Committee at the School of Medicine of the Federal University in Pelotas. The parents or guardians signed a free and informed consent form, authorizing the children's participation in the study.
Results
According to the mothers, 30.9% of the adolescents (95% confidence interval -95%CI: 29.5; 32.3) had used some medicine in the 15 days prior to the interview. The most frequently used pharmacological group according to ATC level 1 was medicines acting on the nervous system (35.9%), following those acting on the respiratory system (25.7%), systemic anti-infectives (10.3%), those acting on the alimentary tract and metabolism (6.9%), and anti-parasitics (5.3%). The other groups were used by the adolescents in fewer than 5% of cases ( Table 1) . Table 1 also describes the most frequent pharmacological subgroups (ATC level 2) among the five most frequently used groups (ATC level 1), as well as the proportions of medical prescriptions. Use of a total of 1,856 medicines was reported, the majority of which (64.7%) by medical prescription. Among the medicines acting on the nervous system, the most frequent were analgesics, anticonvulsants, and psychoanaleptics. Medical prescription of the medicines occurred in 34.7% of the analgesics and 100% of the other cases. In the group of medicines acting on the respiratory system, expectorants were the most frequently used, and only bronchodilators and nasal corticosteroids were used exclusively by medical prescription. Systemic anti-infectives were used without a medical prescription in 6.4% of the cases. Among the medicines acting on the alimentary tract and metabolism, the most frequent were vitamins and mineral supplements and anti-emetics. Anthelmintics were the most widely used antiparasitics, 77.8% of which by medical prescription. Among the other groups not shown in the table, natural products and Table 1 Distribution of the most frequently used pharmacological groups, classifi ed according to the Anatomical Therapeutic Chemical (ATC; levels 1 and 2) classifi cation system 14 medicines acting on the musculoskeletal system were used in some 4% of cases. Among the latter, anti-inflammatory drugs were the most frequent, accounting for 4.3% of all the medicines reported, mostly by medical prescription (82.3%). Table 2 lists the reasons for medicine use reported by the adolescents' mothers, according to ICD-10. The main reasons were diseases of the respiratory system (29%), with flu the most frequent in this group, followed by general signs and symptoms (26.5%) like headache, fever, and pain. Headache stood out as the single most frequent reason for use of medicines (14.6%). Signs and symptoms related to the respiratory and circulatory systems were reported in 11.5% of cases, with cough as the most frequently reported reason in this group. Infectious and parasitic diseases and mental and behavioral disorders accounted respectively for 6.8% and 4.2% of the reasons for medicine use. Table 3 shows the prevalence of medicine use in relation to demographic, socioeconomic, health, and behavioral variables in the study sample (N = 4,452). Prevalence of medicine use was distributed equally by gender and was slightly higher among white as compared to black and brown adolescents. Medicine use was higher in the more privileged household asset index quintiles and when mothers had more schooling. Medicine use was 40-50% higher in adolescents whose mothers reported some complication in the pregnancy or delivery that caused a disease lasting into adolescence or some health problem at the time of birth that led to ICU admission for the newborn. There was no difference in medicine use according to level of physical activity (sedentary lifestyle). As for nutritional status, underweight and obese adolescents showed the highest medicine use. There was a direct relationship between use of hypnotics and sedatives by the mother in the 30 days prior to the interview and medicine use by the adolescent. Table 3 also shows the crude and adjusted analysis of medicine use according to the study's exposure categories. After adjusted analysis, no difference was observed in medicine use according to gender, skin color, or sedentary lifestyle, while white adolescents used 16% more medicines than the others in the crude analysis. Medicine use was directly associated with economic Table 2 Distribution of most frequently reported reasons for use of medicines, classifi ed according to the International Classifi cation of status and maternal schooling (28% higher in the groups with more household assets and higher maternal schooling). When the mother reported some complication during the pregnancy or delivery causing a disease that lasted into adolescence, the risk of medicine use in adolescence was 49% greater. Medicine use was also 37% higher for adolescents who had experienced some neonatal health problem leading to ICU admission during the birth hospitalization. Compared to normal nutritional status, underweight adolescents used 34% more medicines and obese adolescents used 20% more. Maternal use of hypnotics and sedatives in the 30 days prior to the interview was directly associated with medicine use by the adolescent. When the mother used only one of these two types of medicines, the adolescent used 24% more medicines than children of mothers that did not use either type, and when the mother used both types, the adolescent used 40% more medicines.
Discussion
Previous studies have shown that adolescents, as compared to newborns, children, and older persons, show lower prevalence of medicine use 3, 19, 20 , especially in the preadolescent age bracket (10-14 years) 21 . Although medicine use is lower in adolescence than in other age brackets, studies have shown high self-medication rates in this age group 4, 22, 23 . In addition, nonmedical use of psychoactive substances by adolescents is similar to that observed in adults 10 .
The prevalence of medicine use observed in the current study was lower than in a nationwide Brazilian study on medicine use by secondary students (49.5%), using a seven-day recall period 12 . Pereira et al. 4 evaluated self-medication in children and adolescents (0-18 years) in two Brazilian cities and also found a higher prevalence of medicine use (56.6%) than in the current study, using a 15-day recall period.
A study in Spain 24 found 25.4% medicine use in children under 15 years of age in the previous two days. Another study showed that 60% of the 0-16-year age group had used at least one medicine that year 21 . The variations in age brackets, which included early childhood, in which medicine use is high 19 , and the variations in recall periods may explain the observed differences.
Some methodological factors may have limited the current study's results. A 15-day recall period was used to analyze medicine use, possibly leading to a certain degree of error. Mother's reporting on medicine use by the adolescent may have been another limiting factor, although the literature shows high agreement for parents' reporting of medicine use in adolescents, especially for headache, digestive problems, and asthma 25 .
Drugs acting on the nervous system were the most widely used group, and analgesics were the most frequent among these, accounting for one-third of all medicine use. Silva & Giugliani 12 found a similar result, with analgesics representing 24.7% of use. Our prevalence was higher than in schoolchildren and adolescents in the Netherlands (10%) 21 . In studies on self-medication among adolescents, analgesics were also the most widely used medicines, reaching up to 41.7% 4, 23 . In the current study, about one-third of analgesics had been prescribed by a physician, and although analgesics are relatively safe medicines in this age bracket, chronic use and abuse should be avoided 26 . The other types of drugs acting on the nervous system (anticonvulsants and antidepressants) were used entirely by medical prescription, which is important, considering that anxiolytics are reported as the most widely consumed drug of abuse in this age bracket 10 .
Among the reported systemic anti-infectives, the majority were used by medical prescription, which is important since their irrational use contributes to the appearance of adverse reactions and the development of bacterial resistance 26 . Pereira et al. 4 have reported that these medicines account for 8% of all the medicines used by children and adolescents in self-medication, usually in partially consumed packets and frequently with the date expired. The current study showed a lower rate, i.e., only 1.8% of all the medicines used without a medical prescription were systemic anti-infectives.
According to this study, the reasons for use of medicines were consistent with other studies, with headache as the most frequent 23, 25 and heavy use of analgesics. Respiratory tract diseases and signs like flu and cough have been reported as frequent in this age bracket 4, 22 , and the group of medicines acting on the respiratory system was the second most widely used among adolescents in the current study. However, diseases of the digestive tract, reported by some authors as the second most frequent reason for medicine use in this age bracket 23, 25 , were not very frequent in the current sample (3.3%).
In the current study, no difference was found in medicine use according to gender, unlike other studies that report heavier medicine use by girls 12, 22, 23 . Schirm et al. 21 found heavier medicine use by boys in childhood and an increase in use by girls in adolescence, extending into adulthood 3 .
Medicine use was directly associated with the adolescent's economic status. In adults, studies have shown 30% to 40% greater use of medicines 3,5 among individuals with incomes greater than three times the minimum wage and more than eight years of schooling 5 as compared to poorer and less educated individuals. Although some studies have shown that prevalence of self-medication in children and adolescents is independent of socioeconomic status 4, 12, 19 , it is important to highlight the easy access to some classes of medicines in Brazil, like analgesics, sold freely without a medical prescription and potentially leading to abusive use of these medicines. In this study, 34.7% of all analgesics were taken without a prescription.
Maternal schooling was also directly associated with medicine use by adolescents. Silva & Giugliani 12 found an inverse association between maternal schooling and medicine use by secondary school students.
Health problems in adolescents related to complications in pregnancy or delivery or neonatal health problems leading to ICU admission during the birth hospitalization were strongly associated with medicine use in adolescence. No similar data were found in the literature, but future analyses using the data from this same cohort may help show how closely these variables are related to medicine use in other stages of life, like adulthood.
Adolescents at the extremes of nutritional status (underweight and obese) used more medicines than their peers. This association is worrisome, because other studies have identified heavy use of medicines related to the quest for a "perfect body" in this age group, with heavier use of amphetamines in girls and anabolic steroids in boys (even though the current study did not identify this phenomenon) 10, 11 .
The use of hypnotics and sedatives by the mother was strongly associated with medicine use by adolescents, consistent with the literature, showing a strong family influence on medicine use by adolescents. This association can be explained by direct stimulus or example, whereby parents portray medicine use as routine 12 . Mothers are also the leading source of information on medicine for children and are responsible for most off-prescription administration of medicines to adolescents 4, 22 .
This study's results reinforce the family's important role, particularly the mother's, on medicine use among adolescents. Although the prevalence of medicine use in adolescence is lower than in other age groups, it is during this life phase that use begins to increase until adulthood, thus highlighting the extreme importance of educational measures to raise awareness on the risks of improper use such as self-medication and use of medicines for non-therapeutic purposes. Therefore, it is crucial to promote rational use of medicines beginning in school age, understanding medicines as a resource for health rather than consumption, to be used adequately as an essential tool for the promotion and recovery of the population's health. 
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